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Modern Microbjolegical lavestigetiems in the Cemtral Arvctie

Hy A. B. Kriss
hectnik Aked Nauk SSSR, Bo. ¥ 31-3§ (19%5)
N EssTHI k-

Ir. the Spring of this year duriag the high latitude Aretis Expeditica
'ne study of the microbial population of the esean at the Barth Pale,
undertaken firet is 1944, was contimwed.

Nev inves! igations erxteaded tLhe territary of mierobiclegicel stady te
the centrai Arctic. Personasl who estered ia were mycologist M. A. Litvisow,
aicroticlogist U. [ Artmancy, and the suther of this paper, vith dotasimeats
sade 23 if a cross section betwesa the Nerth Pele and VNorth laad. Likewise
nrifting stations "Narth Pole-)" (forepart of the termisatien of the drift)
an? "Nortn Pole-5" for choice of samples ia this regioca of the Aretis.

Alreaiy resuits ~f investigations of the past year, partially pudlished,
shwed 1n all mmsses of water >f the Arctic Ocean to some thousand meters,
vt 8.8 'n the sarface layer of mad in the same high latitwude, populatioas
f 1ietin-* 7 rme -7 microorganisms. In their vital processes thees
D.CPNITRAN X8 ‘ra~emu‘e reanic and inargenic compounds to make comaditioms
“rwn; la Tor the exis’ance 1 another farm of life--eanimal and vegetabls.

(' ecame sriarer® ‘hat .n 'he central Arctic, owtside of the immediate
ot ra cf pivars'in ~cnt inentd]l and "teland rum-off akd fer from the site of

‘rem ra YU Ccanr o''h afiriched grovth of 1ife, microcrpisisms leag lived ia
Stooaek e infigence 1ol gical productivity of polar besims at high
“' 1t yime 'y secu-iny ‘he -ir-ulation of wganic materials.

2 impocrrart wicroctnlagical investigations of Lhe ocesn, carried owt
om=t ¢ *re Nor*r 1.8 ‘eatermine not only that in ceatral Arcties oceaaic

o ‘'s are lverws ®: ritial forms tut also reveal their role in the

et tta ity of the waler of the polar tmsis. It wvas fouad also that

sicre’ ) glicas data may be used in an imteresting hydrologic way for

‘ri catton o the origlir and dymamics of water masess. At the jumetiem of

wa'er f 1ifferent densities 15 a sharp imcrease in the number of basteria,

reex .y iy as a result of more isteasive propagation of them after ealeuletioa

with respe-' *n cancentratioa here of orgamic material.

"y 'te mathoi of calculeting ¢ells on ultrefiiters after filteriag
watar sam o3 rom “!fferent ocean depths was estatlished that, for emample,
‘rea ®ir‘ace an! iower houndries of pemstration in the regiom of the
vro Pr.e atlantic curreat ths mmber of microbtic populatioms i{nereasss

sevnra. t.mes in camparison with intermediate and lowest lyiag lewels (Pig. 1).

T¢ show mare fully "breeches® in the vertisel stratificatiom of
m. rorganisms caused by hydrolagic ressons was alse iavestigsted vwith the
nesi i the "glass overgroving® methed.

in the region of the Narth Pole, glass slides were levered to depths
Lo 205G, 75, 100, 150, 200, 250, )00, 400, %00, 600, 750, 1000, 1500,
crr 25X 300G, and 3500 meters. At these depths they remaised 24 hours,
wn! =:l sequent.y were vithvirewn and after fixing aad drying vere emmined
unrier *he righ power microscope.
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Disposition of microbiological stations in the central |
Arctic in 1955. (Marked on map by small solid circles)
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'n vlasses from shallov water 10,000 misroorganisms wese ccumted, fram
1apena 10 te 24 meters approximately 10 times less, still deeper ocaly 100
rierorganisms vere counted. At depths of 200 meters a sharp imsreass ia
“ne.r nunler was o»served (nearly to JO00) after that omoe agaia a dssreass
*- runireds, ten and at the depth of 1000 meters msv siganifisast imsgeasss,
st 11fferent encugh in quantity of misrecrganisme te distiagush it frem the
wirface eepsr the quaatity of bacteria deslimed to miaimm impertamee (Pig. 2).

The microtiological count method swceesded ascwrstely eacugh te
+1* 'ne the upper (150 - 200 M) and the lower (abowt 1000 M) beumdriee of the
a' lantic current i the region of the North Pole and amew to comnfirm that at
“ne unction of water messes conditions are created for the growth of
ac'eria. .:%e This yel more strengthened the mecessity for the development
“ ‘ne rves'iyationa of microorganisms as hydrologic qualitative imdicatars.

. e year .48t fifreen micrctiliological .stations were made. All of them
sare agta iiahed :n pack ice. OUnly two of them had to be om the costimsatal
A e wiih deuths 0 to IRSC M The remaining were located in water depth

-~eas ‘ ‘rm ‘antra, .. _.ar .as:n: four stations had depths of 2500 - 2750 M,
Cm wty A ¢ v and Tour stations 4200 - {300 M.

e e e * .ew . . " maters in diameter tathameters of the Ransoa type
W s “H a smre . ered with Lhe helip of & sperial Arctic winch to standard
e T : SCooeT e UM 180, 200, 25C, 300, 400, 500, 600,
R Tt mm eyl A0 R0 0N0 hetets and deeper, &8 desp as
e AnT er h ek’ te -arthip stedimns the Sathometer was suspeaded i
. rmat tac'ra more ({*e.  ahiias the wvaler samoles taker at these levels, at

pee «tmt'. . p c-res . wa wers taken Witk ‘he help of speclally modified
r BsaRve 'L @3

i cm-wapry ‘' ‘ne ‘mthometer {rm the proper level, the stopsosk was
4 s meet ..y * «me: w''L a Diow torch, and after washing and cooling,
wr 4’ aamp es ~° gu'aer vere irained After this the stream of water wae
S vacted - .vmar . . C 1. Tlaske and intc test tubes, in vhich firet wvas
S pirec T C ml ! u.'raliitered formalin  Sampies poured in the flasks were
~ 'anse’ «.'> v* “alay acrces filter membranes No. 2, quantities of 25, 30,
© 2. w-r ss sacr ‘. "ar .for these tasks microiiological labaretaories vere
sr-aryat ir "@n'a n the ice) The filters with the microbic eell ssdiment
‘v % ptien samples on their surfaces were plated back on meat oRe ager

ireparec ‘rom sea water taken in the regioa of the Narth Pole) and sssordingly

v mws* asar in becrt 41shes In this way growing microbic cells wese prodused

‘4 *ra ="y o' ta~hntcal aspects of colonies of microargaaimms, imslwding
‘reg- o1 1o Tungl whith were atle to propagate ia the lab.aretory Mabitat.

s rrattised samplés of vater were filtered in 15 ml quantities over
«‘er'a ‘ree ullrafilte “M'I,p"‘?‘l’.‘ by the method of B. A. Pukine
ta1 ' 1 ‘eruscva, for sutsequent difect microssopic examimstion ef this

tear

Aop lication of the described methods allows for study of the quantity aad
niraarance of 'he cells of heterotraphic miercargaaisms, and also of the
cermrt] numter of microbie cells, their marphalaogic variety amd bicmass of
-1 rgarisms in designated levels of the Arctic Ocean in ressarch ia the
“en’ity o7 the centrsl Arctic.
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Fige 1. Vertical distribution of the number of microorganisms in
the ocean in the territory of the North Pole from data calculated
in filters: to the left in July and to the right in September.
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Fige 2. Vertical distribution of
the number of microorganisms in the
ocean in the territory of the North
Pole from glass overgrowing data.

Approved For Release 2009/07/29 : CIA-RDP80T00246A004600020002-7



Approved For Release 2009/07/29 : CIA-RDP80T00246A004600020002-7
-3-

‘he surface layer of mui wvas studied by the method of cultivatioa.
Special tests vere set for detecting misrocrganisms in the amd, act always
a' la tc survive, but atle to propagete ia eamditiocas of a few hundred
a'‘mrspheres hydrostatic pressare.

0 drifting station (North Pole-5) owimg to the care and attestica of the
“hie? Of the statioa, M. A. Volkova and his assistant, swbetitute hndrelogist
{ M Godkovicl.,, suseesded 12 carrying aut, besides cmmmaretion ressareh,
sxperiments vith glass overgroviag for distinst retes of mmltiplisatica of
ricroorganimms (n depths of the qoean. With the assistamee of rebber helders,
viasses wvere fastened to a cable and lovered to these aow standard depthe,
vhere water samp.es were takea with the bathamster. Slides vere lesated at
these derths in the current far 2.9 days, amd after this wvere extreeted and
iried At aacn denth twc slides were suspeaded, ome of thees was flmed, and
‘rte ‘rer was used {ur propagetion of microbic cells ia differeat media.

As s remul* f 4., this vork a large abount of scieatific material
a s eem | eq After “:nancial processing of it, owr pressatatioas of the
zi2r. 0 populations N the central polar basin siganificantly amplify the rale
‘ "hese nopulatiora ‘n the produetivity of the water of the Aretie Oceaa.
Tt tetly wine o wiing 'o the use of a variety of methods and spesial direst
e 18 D mierc it wita. research, to use microbiological data fer
Thars taristics ' nydroiogical conditions in the exploration of the regiem
e artrm, 4p ' ¢ prows feasitle.
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7%0, 1000, 1500, 2000, m,
their depth, ssmples of water M

level:s 60, 145, 470, 800, 1319
2827, 2926, 3122, 3260, Yad, )ho.

Table 1

Coordimates of

Stetien’® latitude Longitade = Setiea Llatitede
—Be. Rk _Iasiern emtgen . Be.  Rerth

1 S°0l’y 208°%4° 1511¢° ® 79 °%°

2 09°29°s*  294°17° Umt' 2 (T, Vag o

3 85°s5)° 332°30° 27*W0° 2 81°3 9*

4 oL’ 49°37° R - ™°2)°

5 9°2¢° 70°00 S Kaae ' 3bad

6 8%s’ 184°30° 175°)0° )] 3% °

7 87°2)° 89°51° 2% 77900 °3*

(] 85°19° 825’ n %9’

9 84°40° 927’ » %5 1°

10 83°11° Ndas 108 » N9 0°
11 8327’ 87°00° % 0025 "0
12 8)*17° 100°12° » 81°1371* 2909

13 8235 9122’ » a2’ 295°00° 104%00°
1 87*32° 131°2%° » %81 241°0° 118°%0°
15 . 96%38° 140°%0° » 6§’ %28’ 95938 °
16 85%6° 116°38° &0 84°10° 24%00° 136700’
17 82°55° 151°32° Q 83°27°4° 22T%TY° 132°1)°
18 78%49° 158°5)° . Pt 67°28°3°  182% 756017712
- 82 ). — Y 26 BRI
? Stations Bo. 1 & 2 vere establiched ia 1954¢ Nee. 3-17 1a 19334 Bes. 18-L)

ia 19%6. p
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P MOcERY AR TTONCHETE SHCAR OCSRIMX N3 NY NOBEP RIOCTH MUKPOOPT SHHINOS ““ ' ; )
WIS HIVIEHHS MODOSOTHI STHX MNKPOSHAR (opw ; ;
B 1950 r. GWAH OPTAHESOBANK TAKAE MHKDOOHOAOTHWECKNE aafopatopum ¢ E; s
1 APEAPYIOULH X CTAHUHAX «Ceneprush nonnc-4» (C11-4) n «Cesepuutt Booc- S
{(J1-5). Crammonapusie ycaosis paGoThi Ma ITHX CTRHUMAX OTKPLIAN BUGMONS-
HOCTH AR NPOBEACHNN NCCACROBRMNE CO €TEXAAMM. :

" %0 ) w% ﬂ VT

Pw | Kapra sun QT MIECRHE T AHUKK B Henipasmal Aptriag: {

nasdTHCL NOMEINMN AR E3)UENHR CROPONTH  DASMHONGIEN uﬁbpn- v
HAsMob & LIVOHHAX & W Oxeanos (2 ¢, B 19SS o ona apedyoieh. crau- 4 T
Wi «Cesepuia noac-3s (CTT-8) cresan Gpiii Oy UL . Ha o) IKG 1O crangapT™ :
WM TOpHIUHTaM 40 TAyOuns 3300 M. B 194 ¢ wa apehdyomeR cramunn
CI1-5 crexiia HAXOAKANCD HA PAIAMRMEEX | /1 YOUHAX DXeatd A0 n.2.56ayroK ~
HPOIMKHTENLHOCTE, KUTOPUR eNte HE VABBAROCH a0cTHINy Th, PAlENAN C Oy NS,
B 1956 ¢ na apehdyiomed crapm. CI1-4 Guan ((posesen: NOTPS CRpIR OB
TOB CO CYEKNAMH . R B R

B peswnonux npobKax GOAMLIOND GUPMATR ARAAINGH ABE TIPEPRSE, | g
Phic ACTARAAINCH RPEAETHME CTEAAS. Tpetest DPOPEss CAYRNARARS I
HHA NPOOKN HA TREPOROFRNSCNOM TpOCe. C posomale sebeani Adupio
KM Na TpOce OTPYMaANCh. Ne ropasowrs: 8, 10, o, 5, 75,&: . 208,
280, 300, 40, 750, 1000, 500, 3000, 2500, 000, . 30 m.
Orescaa | (epHi BLEPMBBAANCS K8 BEWR TayOmmax © wac. Be N ospen
12 sac, » 11l cepuu — 24 wch, » IV — 7 cyrox. Huareveunulcinycag s
CPOKH CTEKAU BUCYIIBAANES: B GUNCRPOSLINC, Na NJachM cougsioges.; B nev
CTORGE BPEMR TIDOBOLNTER MSKPOCRONMVECKOR HIY WS ootBmME N
ARBWHACR HA BUSSPINOCTH CYEKQN MHKDOOP!IANNIMOS. Y. ¥

B MuKpPOGRONOIMNSCANX AMUPSTOPUAX Ha apeidyromyx crampmnx CI14
% (J1-5 OaAn NPOSASEM HORACAORBHNA BEPTHKAALIOFO PEONPIIRENANEN e . .
TepOTPOPHISX MEKPOCPrENNANOD, CHOCOOMNX DasBUBATLCN K& Gosmmnps PO 5
pax & xsOopstopwol aficramcexe.’ Tipofhs oaw oTORpasacs €o CHMMBAPTINSR. : |
popuaouTos GaTumeTpasn Adexceesa, § OOpasUM K3 -~ TpyGiunh Antupeasel |
“ ’ H
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the surface and fer studying the musplalegy of these faus. |
Ia 1956 misrstialegical labewretaries ware o« ‘Rations
*North Pole-4" (8P-4) aad “Serth Pele~3 (8P-5). .w‘dui wrk

these stations yevealed the pessibdilitises of cenduwrting ressareh with #lase.
Glasses, making their appesramse shiilarly ia suspensiens of ia
marine ressrvoirs, proved useful fer study of the rete of reprefumstion of
microorganisms in the desp ses snd cesan. Ia 1955 ot drifiing stetien "Serth
Pole-3" (3P-3) glasses were dropped for 24 howrs to standard depthes wp te
depth of 3300 M. Im 195 em driftiag statiea SP-5 glasess were x-mu ot
distinct levels of the ceean to 2500 N fer 2.5 days — long dwretisn whish
failed tc come up, vorking fram boats. In 1996 fowr series of exnperimsmts
wvere conducted with glasses g SP—d. .

E

Tve notches were made Ln a large sise rubber stopper, ia vhiech wvere inserted
sless slides. A third perforetion was weed fixiag the stapper os & hgdrolagie
ratle With tne help of an Aleksseva wimsh, stoppers on the eable vere lovered
v ¢, 10, 25, 8¢, 70, 100, 150, 200, 250, 300, 400, 500, 750, 1000, 2000,

S500, 3000, 1800, 1900 M. "S11des of series I were kept at thess lovele for 6
hours, series [1--i2 rours, series lIl1-=2{ howrs, and series IV--7 deye.

Exiracceq after these fixed times, slides vere dried amd fimed ia alerhol

flame A' present 'eing carried owt are microseopic studise of the misrecrganians
smt’ lod and arwing on the surface of the slides.

o the wierottaological laboratories on drifting stations SP-y and SP-$
rmssar-n «as Cufducted or the vertical corurrence of heterotrophic aisroorgasiams;
cepaie ! groawing in aliuminous media ia lebaratory comditions. Semples of
water were o tained from standard levels with Alekseevs hathometer, amd wmd
samples--Alakseeva tule.

After extracting the nathameter frem appropriate depths, the stepsesk of
it was carefully flamed, vater samples were drsined, and caly after this, sterile
Fiasks vers filled. 50 ml wvater samples filtered in leit: spparetus asress
ultrafilter membrane # 2 emplayed fer ssaitary sicrobiologisel asalyede of
water. After final filtretioa, the filters witk the microbie eslls fyrem a
ziven sample on their surfades were plated for gevmimation ia Petel ¢dishes,
rear aide on the surface of ¢ mest peptoms agar (MPLR) prepered fres
ses wster and on Ashhy mediwm (dietilled wetesr-<1000 ml Lmur—a‘”
EPS 0.2 g, WU ~=0.2 g, BaCl—0, 0.1 g, ohalk
&1 nét1lters were Put 1n speeial te ., vhish after thies weve hung
toward the dame of the tent. In the dame of the teat the tesperature wao
25-27° owing to the heating of the temt gas plate.

After 4-% days fmsubatiom st this ture sems filters develaeped
cclonies of mierebes. They Soveleped = & Achiy ssdivn eani Ware .aievcssepis.
In table 2 redused date of guamtity of Mtervirephis
(mcumtowqtcd“ greviag) ot diffevent daptde in mu
O-uuuhlydw ummnm&-ﬁm
microorgasisns permit the ﬁ’ m
and distribwtion urouuy ] m q..

L2
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Tatle 2

M- wtilising resdialy sssimilable arganic msterial is diffusest esees aqlh :
Arstis (smber of soloniss in 1 liter of weter) ;

iy 195% | September 1354 ay 1955 Yay 195§ Nwil 1958
’-3 (089 3% SP-3 (89°29 <™ | 8P-< (B7*<c” W |SP-3 (85°5)° m'r
- , 1519167 B lat, 65°03° | lat, 151°32° ¥ |N lat, z'r')o'
1 ¥ loag) Long) V long) i
A MPA Jn_...m..l
52% 120 160 ® 120
1995 120 [} 0 °
s 0 0 ] 0
%0 ) 0 » -]
s 0 0 ° 0
M0 L0 o o | o
aéo (%] 'y » 0
= e o ol e
- 9 -
0 0 k2 T =
308 0 ° ] o :
3 0 o | e [ , )
0 [+] @ e
° 0 0 ] ] L ] ]
17 ] o ] 0o ] L]
105 o ] o 0 | & 9
2no 0 o ° ° ) ]
%5 0 0 0 e ' ¢
3 ° o 0 9 10
(] ‘ oo
9
i R
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“a".ors, ¥ith the exclusion of ons, cocurring at atout 86° in the pole,
~a" ‘he nosaitility to charecterise the circwmpolar rvegioa in Spring,
arer and “all periods in differest years. By iaspectica of Table 2 oms is
‘~uh 'y ~.mar 4{{ferences in the comtents of heterotrophic microarganisme
4 . anstly assimilatie arganic material ia July and September and ia the

e e moustrs In the Summer and ia the of Fall data of the pattern
© « ¢ .arganiees vas uncovered in asarly all ceean depths in the vieiaity of the
Nortto:ole "~ ‘he Fall large quastities were fownd ia the region of the

iretion f tra atlantic curreat vith teademsy to higher levels of weter. This
.andry layer ne may obsarve as s layer of temperetwre discontimmity, with this
anmm d17‘arence, that .ere arises s break in the direction of a rise 1ia
. wmperalire--transition from a negative tempersture of vater toward a positive
‘re at'antis layer.

Tr e Suring of 1385 and 1756 the concentretion of heterotrophis
~ice organisms ‘n aliuminous media proved to e ia all wvater steeta so little,
"ha' oa ultrafilter memtreanes not one colomy grew after filtering 50 ml of
wvater a-rnss them.

Stringe virveys showed that only in certain samples takea ia the wpper
mgar ol ‘hLe cear grw coinonies of neterotrophic microorganisms. But in the
a-kyruac 0! 80 8:TUpt an improverishment of water strata by this sort of
alcrcorgunism, all now emsnate fram 150-sster depth, nsar the wpper beundry eof
‘he atlarcic ~urrernt. At nearly all statioms in April-May here Shere vas aa
Cerran® of concantratisn of neterotrophs in eamparisca vwith higher ead wnderlying

L I

hawi *1ry a%a { .rre» the assumption of the presence of ssasoms ia the

e a pmmn' . :ifa in the central part of the Arctic Ocean under pask ice.
Cmr cumer-3), rise, com: insd with the sction of redient rediatioms, with the
- ¢ t+e -arx time of the year, in spite of practically no fluctustioa in

«. a1 emera ire. ¢ met a fepression of hilological productivity of the ocean in
f e ~@an‘rn. Arc*:i~ dith the campletion of the polar anight also appears an

. rup’ tecrense 1n the number of techaieal kiads of microorgsaimms whieh

itilise in treir a~tivity products of exchamge of differeat hydrebiota and of
iead ‘-odies r: planktonic organisme vhich were begianing to decampose.

Concurrently «ith the study of water samples on drifting statioa SP-{ aad
B-4 were conducted micro'iological studies of the top layer of med, takea vith
an Alekseeve tuie at SP-4 at depth 3950 M, and at SP-5 at depth of 5.
lmmeciateiy after extraction, the mud was imoculated into MPA and Ashly nediwm
‘r 0.1* ml suspension of mud, prepared in dilwtion 1:10 at 8P~ and dilwtion
. #¢ at SP-5 After incubation at tempersture 2%5-27°, grew colomies fram mome
Af the wud samples on MPA-——neither frem $P-{ aar SP-5. On Ashby ssdiwm frem
mud taken at P-4 in ome replicete 4 eeleaies grev, in the ether, 2 colemies.

Colonies of misroorganisms growva fron vatlsgs samples asd from mwd
- -nsisted of nomsparogencus and sparogeacus besilli, mpeobesteria asd ececi
forms. Isolations slso of yeast eclomies.
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